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discussion and correction on the original ‘and Revision "A", 

was APPROVED (Signed-Off) on Revision..*B* and final Saas valoh ” 

had been agreed upon before eae ete were. incorporated in Revision: 
nce, eee a. 

Revision *C* therefore becomes the BASIO: DOCUMENT and is ia be aad 
as suchs ‘Any subsequent revisions of this OOMTROLLED DOOUMENT sha}: 
ue na Gon ae 





wild be reflected = the oe ae ee 


ins 


Pg. 2 (Para. 3.2.1) 
Was: 
_p- Spare WIJ ie 
4 pare ide 


mee 6 Reduced) Wilt p 
W2P8-Z “ 
q-No. 2 T.U. Control 
(Reduced) W1J1-q to. 
| W2Psec =" 
Pag. . (Para. 3. 2. 2) 
-~Wase-- 
a Continuity Loop (3) * 
¢ Continuity Loop i . ‘ 
Ie: OF POE oc 
-ZNo. 1T.U. Control — 
(reduced) (1) 
c No, 2 T.U. Control -: 
(reduced) {1) 
Pg. 5, 6.11812. 
Made all necessary chariges ‘td 
change from W2P3/4A1J1 61 Pin 
connector to 32 Pin connector. 
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SCOPE = 
This document shall define the electrical interface between the Ligeia , 
~system-as-describec-in-PixSs0ts; |'J-3" system as described in as 
T3-5-016 and the SRV system as described in Specification ee 
$0160=00-0007, Recovery Sunar stem Specttication for eh 
(Configuration D). ees Se 
APPLICABLE DOCUMENTS Ye ee : 
None =~ 
REQUIREMENTS 
3.1 Electrical Interface Connectors 
. - 8Ja3" 
(a) The Electrical Interface between the "333" systems and the 
SRV system will be through six (6) connectors which shall be oes 











located per T3-5-024 Interface Drawing. The ‘aix 46) connectors <.; Pe P 
are listed below with the LMSC, DISIC cassette and the “eae es Soa 
cassette half of each ecanerer defined ee ee ero? 


ao a oan 





(b) The LMSC/SRV Gonhattion (P28 /wis- 1) shall | b 
disconnect type. The P28 connector shall be an 
Disconnect assembly which has a PTO6SE-22-5 
SRV shall provide a compatible mating connector and required 


disconnect hardware. - 

4 cata aoe ti 

3.2 Connector Descriptions and Pin Assignments | wr Pa “9 

3.2.1 P28 (PTO6SE-22-55S) eed 

Pin Function | Route & Destination Wire Type. 

A No. 1 Takeup Control W231-A to W2P8-X | : : 
B No. 2 Takeup Film Footage W2J1-e to W2P8-D 3 

Monitor 

Cc Relay Reset ' 

D DISIC Anti- Backup Control W2J1-g to W2P12-S 4 

E +5 VDC T/M Feed W2J1-EtoW2P12-K 5° 2 

W2P8-S me 

W2P2-N oe 

F Cassette Heater Feed . W2J1-F to W2P8-F = 

G Transfer Signal No. 1 ) se 

H Transfer Signal No, 1 Return 4¢ 0% 





Te 


Pin 


>" 


t 


ce 7HaNnOveagrerrMm FAN TP NKHM EG 


HOmysze oR 


Function 


5 VDC T/M Return 


DISIC Takeup Control 

DISIC Terrain Film Footage 
Monitor 

Arm Signal No. 2 

Arm Signal No. 2 Return 

DISIC Takeup Control Return 

Spare 

Recovery System Structure Ground 

Cassette and Battery 

Heater Return 


No. 2 Takeup Control 

No. 1 Anti-Backup Contrel 
No. 1 Takeup Control Hetann, : 
Arm Signal Ne. 1 

Arm Signal No. 1 Returns 


No. 1 Film Footage Monitor - 


Eject. Programmer Gate No. 1 
Eject. Programmer Gate Return 
Thrust Cone Shorting Loop 
Continifity Loop Feed 

Retro Temp Menitor 

Waterseal Monitor 

Spare 

Eject. Programmer Gate No. 2 
No. 2 Anti-Backup Control | 







W2J1-W to W2P8-N 


aa ES ne aged pe 
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Sa ee ae 
” Route & Destination “Wire Type 
W2Ji-JtoW2P12-L °° 5 
W2P8-a. ee 
i WaP2-X 
W2J1-P to W2P12-U 
W2J1-RtoW2P120 .- — = 
5° aN 5 
: ON Be 
W2Ji-v to W2PA2-P. 5 7é x} 
W2J1-3 
W2J1-T to W2P8-T 
2A1P3- 
2A1P4- 


W2J1-UtoW2P8-W <= = 
W2J1-V to W2P8-U “% 







W2Ji-d . 

1A21 re 
W2J1-f to W2PZ- Re es 
W2J l-u be de Mea # ee 


W2J1-i to W2P8-J 


No. 1 Takeup Control W2J1-j to W2P8-E.- 
Spare W2jl-k 
No. 2 Takeup Control W2J1-m to W2P8- v my uhh 
No. 2 Takeup Control Return" W2Jl-ntoW2P8-b sw 8: 
No. 1 Takeup Control (Reduced) W2J1-p to W2P8-Z . fea 
No. 2 Takewp Control (Reduced) W2Ji-q to W2P8-c 
Battery Voltage Monitor = 
Transfer Signal No. 2 . ay 
Transfer Signal No. 2 Return ~& y) th 
Waterseal Activation Command No. 2 Return W2J 1-b = 4A 
Waterseal Activation Command No.2 W2Jl-a - rar oa 
ape ee 
ae 


oo 
sd 


a 
» 


eee ange Ome 


Hunetion a eS , = - g ioute & Destination: 
DISIC Pekeu Control . “W2 1- “y to waPig:v~ 
Temp Sensor ‘W2J1-x to W2P8-A 
DISIC Takeup Control Return W2J1-CC to W2Pl2-R° 
T/M Shield Tie ; Westie -zZ to W2P12-G . 
W2P8-R 
DISIC Stellar Film Foctage: W2J1-AA to W2P12-H ~ 
Monitor 
Beacon/T/M AGE Power ' W2J1-BB to W2P3-¢- 
and Control 
Spare 
Battery Heater Feed © W2J1-FF to 2A 1P3- | ; we 
2A1P4- 
Continuity Loop Return W2J1-EE 
Waterseal Activation Command . W2J1-DD 
No. 1 
Temp Sénsor Return - ‘W2J1-GG te W2P8- Y a 
1A21 
Waterseal Activation Command W2J1-HH 
- No.1 Return ee ee ee 
¥Jan3% oo Be Ss Rag g ioe "s ay. 
.2 Ugg Cassette Connecter 351. (rTo2-1 8-26 PF era eres 
Function Pagitoation - 
Temp Sensor Monitor (1) 
No. 2 T/U Rotation Pot Excitation (2) 
No. 1 T/U Rotation Pot Wiper (2) 
No. 2 T/U Film Footage Monitor «yp. 
No. 1 T/U Control (1) 
Heater Power (1). 
No. 2 T/U Motor Veltage Monitor (2) 
No. 2 T/U Rotation Pot Wiper (2) 
No. 2 T/U Anti-Backup Control (1) 
No. 1 T/U Rotation Pot Excitation (2) 
No. 1 FilmrFootage Monitor (1) 
No. 1 and No. 2 Rotation Pots Common (2) 
No. 1 and No. 2 Control Return (1) 
No. 1 T/U Motor Voltage Monitor (2) 
Shield Tie (1) 
No. l and Ne. 2 Film Footage Pot Excitation (1) 
Heater Power Return (1) 
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Pin Function Paneer tr Destination Wire ° Type 
U No. 1 Anti+-Backup Centrol he KS a) et 
Vs No. 2 T/U Control — «) Pe 
W. No. 2 T/U Control oo 7 (1) es, 
x No. 1 T/U Control ae : ee ay 
Y Temp Sensor Return a (1) itty tes 
Zz No..1 TakeupControl (Reduced) . (I) moe 
a No. 1 and No. 2 Film Footage Pot Return (1) aan § 
b No. 1 and No. 2 T/U Control Return (1) ay ee 
c No. .2.Takeup Control (Reduced) (1). 
(1) Reference Paragraph 3.2.1 
(2) Recovery System AGE Connector 
3.2.3 DISIC Cassette Connector (PT0O2SE-14-19P) 
Pin Function Destination wire Type 
A Torque Motor Reverse ge ase 
B - Torque Motor Reverse Return. .. 
C .. Stellar Rotation Pot Excitation. ee 
D Stellar Rotation Pot Wiper * 
-E Terrain Rotation Pot Excitation 
F Terrain Rotation Pot Wiper 
G Shield Tie 
H Stellar Film Footage Pot Monitor (1) . ox, 
J Terrain Film Footage Pot Monitor (1) BOE: Soi ee 
K __ Film Footage Pots Excitation (2) ee os SS: 
L Film Footage Pots Return (1) a <e 
M Rotation Pots Common (2) aut ge 
N Spare ei ek 
P Takeup Control Return (1) a 
R Takeup Control Return . (1) 
Ss Anti- Backup Control (1) 
T Spare 
U Takeup Control (1) 
Vv Takeup Control (1) 


(1) Reference Paragraph 3.2.1 
(2) Reference Paragraph 3. 2.6 


<é- 
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4A1 Telemeter Connector 4A1J1 (PT07-18-$2P) vwith W2PS, 


PTO6P-18- 328). : 


Function 





a20T7P NKM Eda uw: 


~- rao 
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SRV Battery No. 1 Monitor +15V DC) 

Relay K9 Actuate Monitor 

Unassigned ee 
T/C Battery Monitor (+31 V DC) 

Parachute Cover Off Monitor 

SRV Battery No. 2 Monitor (+15V DC) 

Relay K10 Actuate Monitor 

Beacon AGE Power Feed (+15V DC) 

T/C Return 


Spares 


Return inside 4Al Telemeter (externally S will be jumpered 
to T with a 6 inch wire within the W2 harness) 

Unused Despin B/W Mon. Externally Grounded 

Retro Rocket Breakwire Monitor 
Relay K11 Monitor Return. 

T/C Spin Breakwire Mentor. 

P28 Disconnect Monitor - 

Recovery System Seuchire Gouna. 
TM Test Power & Control +24V DC Input) 


Relay Reset (+24V AGE Command) 
T/C Separation Switch 
T/C Separation Switch 
Beacon & TM AGE Power & Control(+24V DC Input) ae 


Relay Kil Actuate Monitor ; te 
4A2 TM Battery Input (+24V DC) pS od 
4A2 TM Battery Return 
4A2 TM Battery Return 

4A2 TM Battery Input (+24V DC) 


he 








Sew. 





3.2.5 4A2 Telemetry Battery Connector (PTIN-12- 10P) (Mates with W2P5” 
PTO6P-12-10S) 


aa 


Pin Function Was. 
A +28V DC to 4Al TM 

B +28V DC to 4A1 TM 

Cc Continuity Loop 

D Continuity Loop 

E Battery Return to §Al TM 

F Battery Return to 4Al1 TM 

G Battery Activation Command Inpat 
H Activation Return 

J* Heater Input 

K* Heater Return 





*Note: J & K will not be wired through the W2 harness. and the function is 
not required. 







in e * Punetiog: ae pa oo. 
G Switch Bypass #1 (REC) 
G Switch Bypass #2 (REC) 
G Switch Bypass #3 (REC) 
G Switch Bypass #4 (REC) 
Battery Activation Mon. (REC) ee Pe 0 oe 0 Eta 
Battery Activation Mon. {REC) » Jaen fe EE 
Spare JT as Fe eles ee wh Ry ape 3 
Spare , a oe oe 
DISIC Terrain Rotation Pot Excitation W3Pi2-BE bo ak 
Spare : .- 

No. 1 T/U Rotation Monitor W2P8-C 3 


ad 
i wert. : 
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Pin Function. Destination Wire Type 
M No. 2 T/U Rotation Monitor mt. nso W2P8-H - 3 
N No. 1 T/U Rotation Monitor Excitation W2P8-K . .2 
P Spare 

R Torque Motor Reverse Voltage (DISIC) W2P12-A 

S Torque Motor Reverse Return (DISIC) W2P12-B 

T No. 2 T/U Motor Voltage Monitor W2P8-G 3 
U ‘Terrain Rotation Pot Wiper (DISIC) . W2P12-F a 
VV External Power Batt. #1 (REC) : 

W External Power Batt. #2 (REC) . 

XX Rotation Pots Common (DISIC) : W2P1i2-M 1 
Y Stellar Rotatien Pot Excitation (DISIC) . W2P12-C 1 
Z No. 2 T/U Rotation Monitor Excitation W2P8-B 2 
a No. 1 and No. 2 T/U Rotation Monitor Common W2P8-M ae 
b No. 1 T/U Motor Voltage Monitor W2P8-P see | 
c Stellar Rotation Pot Wiper (DISIC) . W2P12-D 3 
1,2 - Twisted Triade unshielded 5 - Twisted unshielded pair 


3 - Single shielded 
4 - Twisted shielded pair = 2 
Note: All wiring will be eee Mpshisine? unless Otherwise. noted. Es ior eae 









LMSC shall supply unregulated DC power to the SRV for all interface 
Signals and heater requirements. The power source shall be the 
main bus and the pyrotechnic bus of a central system and the power 
shall have the characteristics specified below. 


3.3.1.2 DC Power Supply Characteristics 
3.3.1.2.1 Steady State Voltages 


The main unregulated source and the pyrotechnic source shall have 
a steady-state voltage, measured at the distribution buses in the 
vehicle under zero load condition, of +22. 0 to 29.5 volts. 


The allowable line drop from the main unregulated bus to the SRV . 
interface is 1.0 volt DC with an average load. The pyrotechnic bus 
shall not be required to comply with the line drop specification 
during squib activation signals. 


von ococct 





3.3.1.2.2 Output Impedance 


The total source impedance of the pyrotechnic supply shall not 
exceed 0.50 ohms at 29.5 volts. The impedance of the source 
includes line resistance from the distribution buses to the SRV 
system interface. , 


3.3.1.3 Load Characteristics 

3.3.1.3.1 Power Utilization . 

Subsystems utilizing power shall be designed to give required 
performance when supplied with power having the values and 


tolerances of parameters at the power distribution buses as 
Specified in 3.3.1.2 : 


-Ta- 
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3.3.1.3.2 Power Consumption 7 r ae 


The current requirements of the SRV sites. ‘shall not exceed the 
limits listed in paragraph 3. 4 Electrical inven tace Function 
Description where applicable. 


3.3.1.4 Pyrotechnic Circuit Shielding 


All circuits carrying pyrotechnic power from the battery bus to the 
individual squibs shall be in continuously shielded twisted pair. The 
SRV shall return the shields of the pyrotechnic signals to the SRV 
structure ground. , 


3.3.1.5 Grounding 
The SRV system shall not ground any power signal returns to chassis 
or structure that are returns for LMSC supplied unregulated or pyro- 


technic power. The exception to this requirement shall be the Relay 
Reset command. 


3.4 Electrical Interface Function pete 





LMSC shall supply ick minimum all fire current t all pyr 
fired at a giventime. The required currents shall be based upon 
nominal squib bridgewire resistances. 


3.4.1 Command Descriptions 

3.4.1.2 Relay Reset Command (P28-C) 

The Relay Reset Command shajl be a +24 VDC unregulated command 
referenced to LMSC unregulated return and SRV structure. The Relay © 
Reset Command shall be a non-flight, pre-launch command of 

+ seconds or less duration and shall have a current capacity of 2 amps. 
Upon receipt of the command the SRV system shall be placed in a launch 
ready condition. 


3.4.1.3 Pyrotechnic Commands 


The commands listed below shall be supplied from the vehicle pyro- 
technic bus and each shall be referenced to their own return. Each 


-8- 
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command line shall be shorted to the vehicle pyrotechnic return 
prior to the initiation of the command. Other command require- 
ments are specified below. 


3.4.1.3.1 Water Seal Activation Command No. 1 (P28-FF) 
Return on P28-HH 


Function: * 2A10 Dimple Motor No. 1 Activation ere 
Signal Descriptien: May be sent anytime after the termination of 

vehicle powered flight and may be continuous 

to P28 Electrical Disconnect. 


Electrical Requirements: (1) 


a) Pulse duration 5 seconds maximum _ 5 
b) Current 4.0 amps minimum 
c) Bus voltage during 8 volts minimum across 


pulse dimple motor | 
d) Impedance 0.4 5 Hf ohms 3 





(1) Command will be current limited and fused d with a a 
1.8 ohm fusistor on LMSC side of P28/W1iJ-1 
interface. 


3.4.1.3.2 Water Seal Activation Command No. 2 (P28-v) . 
Return on P28-u 


Function: 2A10 Dimple Motor No. 2 Activation 


The Water Seal Activation Command No. 2 shall be initiated coincident 
with Water Seal Activation Command No. 1. See paragraph 3. 4.1.3.1 
for signal specifications. 


3.4.1.3.3 Arm Signal No. 1 (P28-X) Return on P28-Y 


Function: T/M battery activate, No. 1 Recovery battery 
activate, latch relay K1 back-up timer start. 


Signal Description: Command shall be initiated 76 + 0.5 seconds prior 
to P28 Electrical Disconnect and will be continuous 
from initiation to electrical disconnect. 
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Electrical Requirements: . 
a) Pulse duratien 500 milliseconds maximum 
b) Current 10.4 amps minimum 
c) Bus voltage during 18. volts minimum 
pulse a 
d) Impedance 1.0+.1 ohms 


3.4.1.3.4 Arm Signal No. 2 (P28-M) Return on P28-N 
Function: No. 2 Recovery battery activate, latch relay K2 
Signal Description: See paragraph 3.4.1.3.3 


Electrical Requirements: 





a) Pulse duration 500 milliseconds maximum 
b) Current _ 8.0 ampe — 
c) Bus veltage Sree o, ce Volta. . ae a“ ; 

alee : oe a oe 


d) Impedance 1.3+.1 skins’ 
.3.4.1.3.5 Transfer Signal No. 1{P28-G) Return on P28-H 
Function: ' Thrust cone battery No. 1 activation, meer ee 


DISIC Water Seal Dimple motor No. 1 
activation, latch relay K3 





Signal Description: Command shall be initiated one (1) + 0.5 
seconds prior to P28 Electrical Disconnect 
and will be continuous to electrical disconnect 

Electrical Requirements: 

a) Pulse duration 250 milliseconds maximum 

b) Current 9.0 amps minimum 

c) Bus voltage during pulse 18, Volts minimum | 

d) Impedance 1.5 + .3 ohms 


Sd = ; 
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3.4.1.3.6 Transfer Signal No. 2 (P28-s) Return on P28-t 

Function: | Thrust cone battery No. 2 activatien, 
DISIC water seal i moter No. 2 
activation. 

Signal Description See Paragraph 3. 4.1.3.5 


Electrical Requirements: See Paragraph 3. 4.1.3.5 


.3.4.1.4 Battery Heater Feed (P28-DD) 


i 
2 


result in pened aret activation Petcare!  warin:¥ p perfec 


The Recovery Battery Heater Feed shall be +34 VDC unregulated | 
referenced to cassette and battery heater feed return (P28-T). 

The battery heater feed line shall present an open to the battery 

heaters until a Recovery Enable command is received by the 

vehicle. Upon receipt ef the Recovery Enable command LMSC 

will energize the battery heater feed line for a mintmum of .one : 
orbital period prier te Electrical Disconnect and shall have @ current | 
capacity of 3 amps continuous. Exceptienal cireumstances ma. ore 






The SRV Beacon shall be enabled during vehicle segs iaecint teste to 
verify the operating frequency and measure the radiated power, LMSC 
shall provide the Beacon system with the power and command required : 3 
for this test. The power and command shall be generated by a apo dae 
source. In the de-energized condition the Beacon AGE Power Feed 
(+15V DC) (4A1J1-H) shall present an open circuit to the Beacon. age shes e Seats = 





3.4.2.1 Beacon AGE Power Feed (+15V DC) tal ae 


ae 
Bape 





The Beacon AGE Power Feed shall be LMSC eupplled and shall have. 
the following characteristics: 


t 





a. Voltage » 9 +13. 8V DC to 17.0 V DC ape 

b. Current 0.40 amps capacity minimum ss . et 
' 0.20 amps lead minimum OE 

c. Duty Cycle 5 minutes maximum duration ‘ 


at 10% duty cycle. 


-ll-. 
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3.4. 2. 2 Beacon and ‘TM AGE Contrel (+34¥ DC). 


The Beacen and TM AGE ‘Power and Coutrol shall beta Voc unregulated 
referenced to Recovery System Structure Ground. ‘This function noe ae 
. fer eperaiee of the Eesece and the TM. “. 





| 3.4.2.3 TM Test Power & Contret (+24V DC) (4A151- z) 


. The ‘TM Test Power & ‘Centrel (+24V Dc) (4ais 1-A) shall be available for 
’ Operating the telomefer without providing the aah DC output from #A151-H Z 


3% 4.3 Data Heaccipting ; io 7 — <— nt ee Tee es, | 
3.4. 3.1 Continuity Loop Fedd pae-a" : ee 







The Coutinatty Loop ts ‘ pre-laoneb anf selaatsor’ of the leuneh Seely 3 

+, condition ef the SRV‘syatem. “All functions fi¢mitered inthe loop shall = 
"make the loep continuous ‘when'ready fer launch: 'f: é:. “relays will be | oe 

monitored through normally closed contacts," connectors must be mated te Ee 
.  weceptacles etc. LMSC shall activate the  leop with +34 VBC © oye”: 

unregulated from the te bleckhease and will peoples ne circ 

4m the blockhouse vis the, ley = seehign 

‘taolated from all fifgi srevare 














The SRV stall proviae Glebe ccs Ath Ga cued ope 68 VE : 
(P28-E) and referenced ta 5 VDC return (P28-J) will indicate the status = 
of the two water seals. The meniter shall peyvide to LMSC four dingrete ma ; 
veltage levels, eee eat 


“m ‘S OC velts +. 2 welts beth water seals seas” . te 
“b) 1.5 volte +. 2-volts - both water seals ‘chaved ia eee 
c) 0.5 velts + .5 vpl a =e. Swater seal eloged, No.2 water's 





: 8-e) Return te P28-J_ os Ae 
The SRV shall seovide eae 2 (1) sarap: setisor which will ociten the ‘etre’. 





Rocket temperature. The temp sensor shall be in serfes with a 1916 5! ior 
resister and shall be excited by the +5 + .05V De Dian ae _ Ory ph OEE 
“4.0 ‘QUALITY ASSURANCE PROVISION ©. . | 
re. ; Net Applicable ; - : as nk : oe 
"$9 PREPARATION FOR DELIVERY < aes co 
Not Applicable | . es: Se a . 
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